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DETAILED ACTION 



Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). Tlie drawings must show 
every feature of the Invention specified In the claims. Therefore, the subject matter of 
claim 4, including the valve member being upstream of the valve seat and the 
configuration of fluid flow through the ports must be shown or the feature(s) canceled 
from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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Specification 

2. The disclosure is objected to because of the following informalities: On page 1 , 
line 23; the phrase "a control valve therefor opens and closes a communication 
passage" is believed to be a typographical error. 

Appropriate correction is required. 

3. The disclosure is objected to because of the following informalities: On page 2, 
line 23; the phrase "has a set load thereof set based on an average" is believed to be a 
typographical error. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1, 2, 5, and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hirota 2003/0024257. 

Hirota (Fig. 2) discloses a control valve for variable capacity compressor for 
controlling a djfference between discharge pressure and suction pressure in the variable 
displacement compressor such that the difference becomes equal to constant 
differential pressure set by an electromagnetic solenoid 45 which is duty ratio controlled, 
characterized in that a valve section 1 1 that carries out opening and closing control of a 
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passage between a first port 25 into which refrigerant is introduced and a second port 
30 from which the refrigerant is guided out is formed by a spool valve 26. HIrota further 
discloses that the valve section includes a valve seat 27 formed in a passage between 
the first port 25 and the second port 30, a spool valve element 26 disposed such that it 
can be moved into and away from a valve hole in an upstream side space or a 
downstream side space adjacent to the valve seat 27. a spring 44 for urging the spool 
valve element in a valve-opening direction, and a pressure-sensing shaft 32 for 
transmitting pressure introduced thereto from a third port 35, to the spool valve element 
26. Hirota also discloses that a predetermined clearance is provided between an end of 
the spool valve element 26 moved into the valve hole, and an inner wall surface of the 
valve hole, so as to cause the clearance to function as an orifice (see Fig. 2). Hirota 
further discloses that the spool valve element 26 and the pressure-sensing shaft are 
integrally formed with each other 

6. Claims 8 and 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hirota US 2003/0019226. 

Hirota (Figs. 4 and 5) teaches a control valve for a variable displacement 
compressor, for controlling a difference between discharge pressure and suction 
pressure in the variable displacement compressor such that the difference becomes 
equal to constant differential pressure set by an electromagnetic solenoid 42 which is: 
duty ratio controlled, characterized by comprising: a first valve section 61 that carries 
out opening and closing control of a passage between a first port 87 into which 
refrigerant from a discharge chamber is introduced and a second port 89 from which the 
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refrigerant having a flow rate thereof controlled is guided out to a cranl^case; and a 
second valve section 62 that carries out opening and closing control of a passage 
between a third port 90 into which the refrigerant Is introduced from the crankcase and a 
fourth port 91 from which the refrigerant having a flow rate thereof controlled is guided 
out to a suction chamber, in a manner interlocked with operation of the first valve 
section, and wherein at least one of the first valve section and the second valve section 
is formed by a spool valve 61 whose valve element can be moved into and away from a 
valve hole of a valve seat 70 associated therewith. Hirota further discloses that a 
predetermined clearance is provided between an end of the valve element of the spool 
valve 61 moved into the valve hole, and an inner wall surface of the valve hole, so as to 
cause the clearance to function as an orifice (see Figs. 4 and 5). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which, forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hirota US 
2003/0024257 in view of Taguchi 5,165,863 and in further view of Kume 6.439,858. 

Hirota discloses the invention as discussed above. However, Hirota does not 
teach the following claimed limitations taught by Taguchi. 
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Taguchi teaches a compressor with a variable capacity control mechanism 
comprising a valve element 480, a solenoid 430, a spring 491 for urging the valve 
element in a valve-opening direction and first 492, second 424, and third 424 ports. 
Taguchi further teaches that the valve element 480 is disposed on the downstream side 
of the valve seat 489. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the control valve of Hirota, by placing the 
valve element on the downstream side of the valve seat, in order to configure the spring 
to urge the vale member downwardly in order for it to open (Taguchi, col. 8, lines 19- 
21). 

Hirota in view of Taguchi discloses the invention as discussed above. However, 
Hirota in view of Taguchi does not teach the following claimed limitations taught by 
Kume. 

Kume teaches a control valve for variable capacity compressors comprising a 
valve element 17, a solenoid 43, a spring 42 for urging the valve element in a valve- 
opening direction and first 12, second 13, and third 51 ports. Kume further teaches that 
the discharge pressure in the variable displacement compressor is being introduced into 
the first port 12, pressure in a crankcase of the variable displacement compressor being 
guided out from the second port 13, and the suction pressure in the variable 
displacement compressor being introduced into the third port 51. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the control valve of Hirota In view of 
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Taguchi, by arranging the ports to have this particular fluid flow configuration in order to 
decrease the flowrate of the discharge fluid, thereby lowering the pressure of the 
crankcase and hence, increasing the discharge capacity of the variable capacity 
compressor (Kume, col. 6, lines 23-28), 

9. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hirota US 
2003/0024257 in view of Ota 6.354,81 1 . 

Hirota discloses the invention as discussed above. However, Hirota does not 
teach the following claimed limitations taught by Ota. 

Ota (Fig. 2) teaches a control valve for variable displacement compressors 
comprising a valve element 61, a spring 75 for urging the valve element in a valve- 
opening direction and first 57, second 58, and third 67 ports. Ota further teaches the 
valve element 61 is disposed on the upstream side of the valve seat, pressure in a 
crankcase of the variable displacement compressor being introduced into the first port 
57, the suction pressure in the variable displacement compressor being guided out from 
the second port 58, and the discharge pressure in the variable displacement 
compressor being introduced into the third port 67. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the control valve of Hirota, by arranging 
the ports to have this particular fluid flow configuration in order to quickly change the 
crank pressure (Ota, col. 3, lines 12-14). 

10. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hirota US 
2003/0024257. 
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Hirota discloses the claimed Invention except for the pressure-sensing shaft 32 
and a drive shaft 39 being integral. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to make these two parts integral, since 
it has been held that constructing a formerly integral structure in various elements 
involves only routine skill in the art. In re Larson, 340 F.2d 965, 968, 144 USPQ 347, 
349 (CCPA 1965) (see MPEP 2144.04 V. B - Making Integral). 

1 1 . Claims 9 and 1 0 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Hirota US 2003/0019226. 

Hirota discloses the claimed invention except for the valve element 61 of the first 
valve section, the valve element 62 of the second valve section, and a drive shaft 76 
being integral. It would have bieen obvious to one having ordinary skill in the art at the 
time the invention was made to make these three parts integral, since it has been held 
that constructing a formerly integral stmcture in various elements Involves only routine 
skill in the art. In re Larson, 340 F.2d 965, 968, 144 USPQ 347. 349 (CCPA 1965) (see 
MPEP 2144.04 V. B - Making Integral). 

Conclusion 

1 2. The prior art made of record, noted In the attached form 892, and not relied upon 
is considered pertinent to applicant's disclosure. 

1 3. Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Peter J. Bertheaud whose telephone number is (571) 
272-3476. The examiner can normally be reached on M-F 9am - 5pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ehud Gartenberg can be reached on (571) 272-4828. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 



Information regarding the status of an application may be obtained from the 
Patent Application Infomriation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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